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FRQWUROVDW()LJXUH$$WWKLVVWDJHZKHQOLYHHU\WKURLGFHOOVDUHVWLOOSUHVHQWLQWKH
IHWDO OLYHU WKH JHQH H[SUHVVLRQ DQDO\VLV UHYHDOHG DURXQG  GHUHJXODWHG JHQHV ZLWK D
PLQLPXPRIIROGFKDQJHLQFOXGLQJWKHTaf10JHQHLWVHOI)LJXUH%	'7$)OHYHOV
DVH[SHFWHGZHUHUHGXFHGE\PRUHWKDQLQTAF10KOcEry IHWDO OLYHUVDVFRPSDUHGWR
FRQWUROV ZKLFK FRUUHVSRQGV DSSUR[LPDWHO\ WR WKH SHUFHQWDJH RI HU\WKURLG FHOOV DSSUR[
EH\RQG WKH.,7&' FRPPLWWHG HU\WKURLG SURJHQLWRU VWDJH LQ WKH.2 IHWDO OLYHUV
)LJXUH$DQG7DEOHZKHQ(SR5H[SUHVVLRQDQGWKHUHIRUH&UHUHDFKHVLWVPD[LPXP
OHYHOV DV VKRZQ DERYH LQ )LJXUH  *HQH 2QWRORJ\ DQDO\VLV *2 UHYHDOHG WKDW PDMRU
µPHWDEROLF SDWKZD\V¶ µFHOOXODU UHVSRQVH WR VWUHVV¶ µFHOO W\SH VSHFLILF DSRSWRVLV¶ DQG µFHOO
GHDWK¶ UHODWHG SURFHVVHV ZHUH DPRQJ WKH PRVW DIIHFWHG RQHV )LJXUH & ([SUHVVLRQ
OHYHOVRI7),,'VXEXQLWVZHUHQRWVLJQLILFDQWO\FKDQJHGFRQVLVWHQWZLWKSUHYLRXVDQDO\VLVRI
7$).2WURSKREODVWDQGPRXVHIHWDOOLYHUVXJJHVWLQJWKDWWKHFRPSRVLWLRQRIWKH
7),,' FRUH FRPSOH[ FRQWDLQLQJ ILYH 7$)V 7$)     GRHV QRW FKDQJH XSRQ
7$)ORVV6LPLODUO\WKHH[SUHVVLRQRIWKHPDMRULW\RIWKH6$*$VXEXQLWVZDVQRWDIIHFWHG
ZLWKWKHH[FHSWLRQRIWKHTrrapDQGAtxn7l1JHQHVZKLFKVKRZHGPRGHVWXSUHJXODWLRQ


,QLWLDOO\ H[SUHVVLRQ OHYHOV RI WKH Gata1, Gata2, Myb, Klf1, DQG Spi1 JHQHV ZHUH
PHDVXUHGE\T573&5)LJXUH'DQGRQO\Gata1DQGKlf1GLVSOD\HGDVLJQLILFDQWFKDQJH
LQWKHLUH[SUHVVLRQOHYHOV6XEVHTXHQWO\LQWKH51$VHTDQDO\VLVZHIRXQGWKDWPDQ\RIWKH
GLIIHUHQWLDOO\ H[SUHVVHG JHQHV DUH WUDQVFULSWLRQ IDFWRUV DQG RWKHU HU\WKURLGVSHFLILF JHQHV
ZKLFK KDYH EHHQ UHFHQWO\ LGHQWLILHG DV GLUHFW *$7$ WDUJHWV E\ FKURPDWLQ
LPPXQRSUHFLSLWDWLRQ IROORZHG E\ VHTXHQFLQJ &K,3VHT XVLQJ ( PRXVH IHWDO OLYHU
FHOOV :H REVHUYHG GRZQUHJXODWLRQ RI JHQHV HQFRGLQJ UHOHYDQW WUDQVFULSWLRQ IDFWRUV
GXULQJ HU\WKURSRLHVLV VXFK DVGata1, Klf1, Nfe2, Zptba7, Bcl2l1 DQG RWKHU PHWDEROLFDOO\
FUXFLDO HU\WKURLG JHQHV LQFOXGLQJSlc4a1, Gypa, Alas2, Car2 )LJXUH $  & 7KH JHQHV
HQFRGLQJWKH7)'3FRUHJXODWRUUHFHQWO\UHSRUWHGDVDQHVVHQWLDO IDFWRUGXULQJWHUPLQDO
HU\WKURSRLHVLV DQG WKH () WUDQVFULSWLRQ IDFWRU ZHUH VLJQLILFDQWO\ GRZQUHJXODWHG LQ
TAF10KOcEryWRJHWKHUZLWKWZR()WDUJHWJHQHVDhfr, Ccna2:HDOVRIRXQGDVXEVHWRI
XSUHJXODWHGJHQHVSpi1, Gata2, Runx1, Cux1, Car1, Rb1, Cbp/p300, MycPRVWRIZKLFK
DUHHU\WKURLGUHODWHGJHQHV )LJXUH%	&2IQRWHDdit3DQGTrib3, ZKLFKZHUH UHFHQWO\
UHSRUWHGWREHFRLQGXFHGGXULQJHU\WKURLGGLIIHUHQWLDWLRQDQGWKHErn1JHQHZKLFKKDV
EHHQOLQNHGWR(5VWUHVVDQGLQGXFHGDSRSWRVLVZHUHIRXQGVLJQLILFDQWO\XSUHJXODWHGLQWKH
TAF10 .2 HPEU\RV  ,PSRUWDQW JHQHV IRU HU\WKURLG GLIIHUHQWLDWLRQ VXFK DVMyb, 
Tal1, Cdk6DQGWKHUHFHQWO\GHVFULEHGExosc2JHQHSDUWRIWKHH[RVRPHFRPSOH[GLG
QRWVKRZDQ\FKDQJHLQWKHLUH[SUHVVLRQOHYHOVTYDOXH!0RVWRIWKHDIRUHPHQWLRQHG
JHQHVZHUHIRXQGWREHERXQGE\*$7$LQWKHLUUHJXODWRU\VHTXHQFHVEXWLQPDQ\FDVHV
DWGLIIHUHQWGHYHORSPHQWDOVWDJHV6SHFLILFDOO\IRUMyb, Cdk6, and Exosc2 
the *$7$SHDNVZHUHIRXQGEHORZWKHFXWRIIYDOXHLQ(IHWDOOLYHU
7KHH[SUHVVLRQRIJORELQJHQHVHbb-bh1, Hbb-y, Hbb-bt, Hbb-bs, Hba-a2, Hba-xZDV
DOVRORZHULQWKHTAF10KOcEryIHWDOOLYHUFHOOVDQGHVSHFLDOO\WKHHbb-y, Hba-a2 and Hba-x
JHQHVZHUHIRXQGGRZQUHJXODWHGZLWKKLJKVWDWLVWLFDOSRZHU)LJXUH$	&7KHHbb-bh1


JHQHZDVWKHRQO\RQHZLWKQRSHDNVIRU*$7$ELQGLQJDW(DPRQJWKHDIIHFWHGJORELQ
JHQHV
,QWHUHVWLQJO\ QLQH JHQHV FRGLQJ IRU WKH '1$ELQGLQJ SURWHLQV .5$%=)3V VKRZQ
HDUOLHU  WR EH H[SUHVVHG LQ&'7(5DQGRU 7(5 HU\WKURLG FHOOV Zfp689, 
Zfp13, Zfp661, Zfp92, Zfp641, Zfp551, Zfp583, Zfp872 DSSHDUHG WR EH XQDIIHFWHG TYDO
!ZLWKWKHH[FHSWLRQRIZfp667TYDOH[SUHVVHGRQO\LQ7(5FHOOVDQGZLWK
QR LGHQWLILHG *$7$ SHDN DW ( ZKLFK ZDV GRZQUHJXODWHG )LJXUH $ ,Q DGGLWLRQ
75,0 WKDWZDV UHFHQWO\ UHSRUWHG WR OHDG WRDEORFN LQHU\WKURLGGLIIHUHQWLDWLRQZKHQ
GHOHWHGGLGQRWFKDQJHLQH[SUHVVLRQVXJJHVWLQJLWLVQRWLPSOLFDWHGLQWKHSKHQRW\SHRIWKH
HPEU\RV0RVWRI WKHVHJHQHVKDGQRRUH[FHSWLRQDOO\RQHSHDN LHZfp689 IRU*$7$
ELQGLQJLQWKHLUUHJXODWRU\VHTXHQFHVNEUDQJHDURXQGWKH766DW(
7KHVH UHVXOWV LQGLFDWH WKDW 7$) DEODWLRQ GRHV QRW DIIHFW JOREDO H[SUHVVLRQ DV
REVHUYHGEHIRUH LQ KHSDWRF\WHVSHFLILF7$).2FHOOV ,Q DGGLWLRQDERXWKDOI RI WKH
GHUHJXODWHG JHQHV LQ WKH TAF10KOcEry DUH SRWHQWLDO *$7$ WDUJHW JHQHV ZLWK PDQ\ RI
WKHPNQRZQWRSOD\DUROHGXULQJHU\WKURSRLHVLV)LJXUH',QFRQWUDVWWKHH[SUHVVLRQRI
JHQHV WKDW KDYH D UROH LQ HU\WKURLG GLIIHUHQWLDWLRQ EXW QRW ERXQG E\ *$7$ DW WKLV
GHYHORSPHQWDOVWDJH Zfp689, Zfp13, Myb, Exosc8 LVQRWDIIHFWHG7KXV*$7$ WDUJHWV
DUH DPRQJ WKH SULPDU\ DIIHFWHG JHQHV GXH WR WKH ORVV RI 7$) LQ WKH TAF10KOcEry
HPEU\RV in vivo VXJJHVWLQJDQLPSRUWDQWUHTXLUHPHQWIRUDFURVVWDONRULQWHUDFWLRQEHWZHHQ
*$7$DQG7$).

7KHFRPSRVLWLRQRI7$)FRQWDLQLQJFRPSOH[HVGXULQJHU\WKURLGGLIIHUHQWLDWLRQDQG
GHYHORSPHQW
$VVHYHUDOUHFHQWVWXGLHVVXJJHVWHGWKDWWKHFRPSRVLWLRQRIJHQHUDOWUDQVFULSWLRQIDFWRURU
FRDFWLYDWRU FRPSOH[HV PD\ FKDQJH GXULQJ GLIIHUHQWLDWLRQ DQG GHYHORSPHQW  ZH
VRXJKW WR DQDO\]H WKH FRPSRVLWLRQ RI WKH 7$)FRQWDLQLQJ 7),,' DQG 6$*$ FRPSOH[HV


GXULQJHU\WKURLGGLIIHUHQWLDWLRQ7RWKLVHQGSURWHLQH[WUDFWVZHUHSUHSDUHGIURPPRXVHIHWDO
OLYHUFHOOOLQHVP)/FODWWKHSURHU\WKUREODVWVWDJHLPPDWXUHZKLFKDUHDEOHWRGLIIHUHQWLDWH
WR PDWXUH HU\WKUREODVWV LQ D V\QFKURQRXV PDQQHU XSRQ LQFUHDVLQJ WKH GRVH RI
HU\WKURSRLHWLQ 7$)FRQWDLQLQJ FRPSOH[HV ZHUH LVRODWHG E\ DQWL7$)
LPPXQRSUHFLSLWDWLRQV ,3V IURP LPPDWXUH DQG GLIIHUHQWLDWLQJ PDWXUH EXW VWLOO QXFOHDWHG
HU\WKURLGFHOOVDQGDQDO\]HGE\PDVVVSHFWURPHWU\067KHUHODWLYHDEXQGDQFHHP3$,
H[SRQHQWLDOO\PRGLILHG 3URWHLQ $EXQGDQFH ,QGH[ RI WKH GLIIHUHQW VXEXQLWV LQ WKH LVRODWHG
FRPSOH[HVZDVILUVWQRUPDOL]HGE\FRPSDULQJDOODEXQGDQFHYDOXHVRIWKHVXEXQLWVRI7),,'
WR7$)RUDOOWKHHP3$,YDOXHVRIWKHVXEXQLWVRI6$*$WR755$3WKHODUJHVWVXEXQLWVLQ
HDFKUHVSHFWLYHFRPSOH[)LJXUH$	%,QWHUHVWLQJO\ZKHQFRPSDULQJWKHFRPSRVLWLRQRI
WKH7),,' FRPSOH[HVEHWZHHQSURHU\WKUREODVWVDQGPDWXUHHU\WKUREODVWVZHQRWLFHG WKDW
7$)EFRPSOHWHO\GLVDSSHDUHGIURPWKH7),,'FRPSOH[RIPDWXUHFHOOVDQGDOVROHVV7$)
ZDV DVVRFLDWHG ZLWK WKH 7),,' FRPSOH[ LQPDWXUH HU\WKURLG FHOOV ,Q DJUHHPHQW ZLWK WKH
REVHUYDWLRQ WKDW 7$) LV WKH KLVWRQHIROG SDUWQHU RI 7$)  WKH 7$)7$)E
GHFUHDVH LQPDWXUHHU\WKURLG7),,'ZDVDFFRPSDQLHGE\DUHGXFWLRQRI7$)1RWH WKDW
7$)EXWQRW7$)EZDVDOVRVLJQLILFDQWO\GHFUHDVHGLQ7$),3VIURPPDWXUHHU\WKURLG
FHOO H[WUDFWV :KHQ FRPSDULQJ WKH FRPSRVLWLRQ RI WKH 6$*$ FRPSOH[ DW WKHVH WZR
GLIIHUHQWLDWLRQVWDJHVDIWHUQRUPDOL]LQJWR755$3ZHREVHUYHGDVOLJKWUHGXFWLRQLQVHYHUDO
VXEXQLWV RI6$*$FRPSOH[ LQ7$) ,3V IURPPDWXUHHU\WKURLG FHOO H[WUDFWV )LJXUH%
2XWRIWKHWZRKRPRORJRXV6$*$+$7V*&1DQG3&$)ZKLFKKDYHEHHQUHSRUWHGWR
EHPXWXDOO\H[FOXVLYHLQWKHFRUUHVSRQGLQJ6$*$FRPSOH[HVWKHDEXQGDQFHRI*&1
LVUHGXFHGDERXWWKUHHWLPHVZKLOHWKDWRI3&$)LVQRWUHGXFHGLQPDWXUHHU\WKURLGFHOOV
0RUHRYHU LQ WKH GHXELTXLWLQDWLRQ '8% PRGXOH RI 6$*$ $7;1 DQG LWV RUWKRORJXH
$7;1/DSSHDUWREHUHSODFHGE\WKHRUWKRORJRXV$7;1/DWWKHPDWXUHVWDJH:HQRWH
WKDWWKHDEVHQFHRI7$)IURP7),,'DQGRI(1<IURP6$*$LQWKHVHDQDO\VHVPD\EH
GXHWRWKHYHU\VPDOOVL]HRIWKHVHSURWHLQV


 1H[WZHVRXJKWWRDQDO\]HWKHFRPSRVLWLRQRIKXPDQ7$)FRQWDLQLQJFRPSOH[HV
GXULQJ GHYHORSPHQW LH IHWDO DQG DGXOW VWDJHV $OWKRXJK WKH HU\WKURLG FHOOV DUH DW WKH
SURHU\WKUREODVWVWDJHDWERWKGHYHORSPHQWDOO\GLIIHUHQWQLFKHVIHWDODQGDGXOWDQGVKRXOG
QRW EH GLUHFWO\ FRPSDUHG WR WKH PRXVH VLWXDWLRQ ZH KDYH PDGH VLPLODU REVHUYDWLRQV
UHJDUGLQJ WKH VOLJKW VWRLFKLRPHWULF FKDQJHV WKDW RFFXU LQ WKH FRUUHVSRQGLQJ VXEXQLWV RI
7),,'DQG6$*$2XUDQDO\VHVGHPRQVWUDWHWKDWDOORI WKHVXEXQLWVRIWKHWZRFRPSOH[HV
DUHSUHVHQWLQWKHFRUUHVSRQGLQJFRPSOH[HVDWWKHVHWZRGHYHORSPHQWDOVWDJHV)LJXUH&
'
,PSRUWDQWO\WKHVHUHVXOWVWRJHWKHULQGLFDWHWKDWWKHFDQRQLFDOFRPSRVLWLRQRIWKHWZR
DQDO\]HG 7$)FRQWDLQLQJ FRPSOH[HV 7),,' DQG 6$*$ GRHV QRW FKDQJH GUDPDWLFDOO\
GXULQJPRXVHDQGKXPDQHU\WKURLGGLIIHUHQWLDWLRQDQGGHYHORSPHQW+RZHYHUHVSHFLDOO\LQ
PRXVH FRPSOH[HVZH REVHUYHG RIWHQ VLJQLILFDQW VWRLFKLRPHWULF FKDQJHV RI WKRVH VSHFLILF
VXEXQLWV WKDW KDYH RUWKRORJXHV 7$)7$)E *&13&$) 7$)7$)E
$7;1$7;1/$7;1/ ZKLFK PD\ VOLJKWO\ DIIHFW WKH IXQFWLRQ RI WKHVH WUDQVFULSWLRQ
FRPSOH[HV

7$)DQG*$7$LQWHUDFWLQPRXVHDQGKXPDQIHWDOOLYHUFHOOV
$V RXU 7$) .2 H[SHULPHQWV VXJJHVWHG D IXQFWLRQDO FURVVWDON EHWZHHQ *$7$ DQG
7$)ZHQH[WDQDO\]HGZKHWKHUVSHFLILFHU\WKURLGWUDQVFULSWLRQIDFWRUVVXFKDV*$7$
ZRXOGFRLPPXQRSUHFLSLWDWHZLWK7$)IURPKXPDQIHWDO OLYHURUKXPDQSHULSKHUDOEORRG
HU\WKURLG SURJHQLWRU FXOWXUHV DQG PRXVH IHWDO OLYHU FHOO OLQHV ,PSRUWDQWO\ *$7$ ZDV
LGHQWLILHGE\PDVVVSHFWURPHWU\06DVD7$)LQWHUDFWRULQK)/FHOOVWRJHWKHUZLWKRWKHU
SUHYLRXVO\UHSRUWHGDFWLYDWRUVDQGFRIDFWRUV7DEOHVXFKDV/'%DQG7$/ZKLFKDUH
FRPSRQHQWVRIWKHVRFDOOHGSHQWDPHULFFRPSOH[
:H DOVR DQDO\]HG *$7$ LQWHUDFWRUV E\ FDUU\LQJ RXW DQ DQWL*$7$ ,3 DQG
VXEVHTXHQW 06 LQ 0(/ FHOOV (QGRJHQRXV 7$) WRJHWKHU ZLWK RWKHU 7$)V DQG 6$*$


VXEXQLWVZHUHLGHQWLILHGLQWKH06DQDO\VLV7DEOH&RQVHTXHQWO\LPPXQRSUHFLSLWDWLRQRI
*$7$ IURP 0(/ FHOOV UHYHDOHG WKDW HQGRJHQRXV 7$) FRLPPXQRSUHFLSLWDWHG ZLWK
*$7$DQGWKH)ULHQGRI*$7$FRIDFWRU)2*)LJXUH$,QDGGLWLRQWKHLQWHUDFWLRQRI
HQGRJHQRXV7$)DQG*$7$ZDVYHULILHGE\ LPPXQRSUHFLSLWDWLQJ7$) IURPQXFOHDU
H[WUDFWVSUHSDUHGIURP0(/FHOOVDQGWKHFRLPPXQRSUHFLSLWDWHG*$7$ZDVDQDO\]HGE\
:HVWHUQEORWWLQJ)LJXUH%6LPLODU,3DVVD\VZHUHSHUIRUPHGZLWK(IHWDOOLYHUFHOOVRU
0(/ FHOOV WKDW H[SUHVV ELRWLQ\ODWHG *$7$ ELR*$7$ )LJXUH  7KHVH H[SHULPHQWV
IXUWKHU FRQILUPHG WKH LQWHUDFWLRQ EHWZHHQ 7$)FRQWDLQLQJ FRPSOH[HV DQG *$7$
SUHYLRXVO\LGHQWLILHGLQWKH06GDWD
:H IXUWKHU LQYHVWLJDWHG ZKHWKHU WKH*$7$7$) LQWHUDFWLRQ LV GLUHFW E\ in vitro 
SURWHLQSURWHLQ LQWHUDFWLRQ H[SHULPHQWV )LUVW HLWKHU 7$) DORQH RU 7$)7$)
KHWHURGLPHU ZDV LPPXQHSXULILHG XVLQJ DQ DQWL7$) DQWLERG\ IURP 6)I H[WUDFWV LQ
ZKLFKWKHFRUUHVSRQGLQJSURWHLQVZHUHRYHUH[SUHVVHGXVLQJWKHEDFXORYLUXVV\VWHP1H[W
SXULILHG*67*$7$SURWHLQRU*67DORQHZHUHDGGHG WR7$)RU7$)7$)ERXQG
EHDGV)LJXUH&$IWHUVHYHUDOZDVKLQJVWHSVZLWKKLJKVDOWEXIIHUEHDGERXQGSURWHLQV
ZHUHGHQDWXUHGUHVROYHGRQD6'63$*(DQGDQDO\]HGE\:HVWHUQEORWWLQJXVLQJDQDQWL
*67 DQWLERG\ 2XU in vitro UHVXOWV LQGLFDWH WKDW *67*$7$ ERXQG WR ERWK 7$) DQG
7$)7$)FRQWDLQLQJEHDGVEXW*67DORQHGLGQRW)LJXUH'7KHVHUHVXOWVWRJHWKHU
VXSSRUW D GLUHFW LQWHUDFWLRQ EHWZHHQ WKH NH\ HU\WKURLG WUDQVFULSWLRQ IDFWRU *$7$ DQG
7$)

7$)LVERXQGWR*$7$VLWHVLQWKH*$7$ORFXV
,Q OLJKW RI WKH GRZQUHJXODWLRQ RI *$7$ P51$ OHYHOV ZH ZLVKHG WR GHWHUPLQH ZKHWKHU
7$)ZRXOGEHSUHVHQW DQG WKXVSRVVLEO\ UHJXODWH WKHH[SUHVVLRQRI WKHGATA1 JHQH
:HORRNHGVSHFLILFDOO\DWDSDOLQGURPLF*$7$ELQGLQJVLWHNQRZQWREHUHTXLUHGIRUQRUPDO
GATA1WUDQVFULSWLRQDQGDQDGGLWLRQDO*$7$ELQGLQJVLWHZKLFKORFDWHVQH[WWRD7$7$


ER[ DW NE UHODWLYH WR WKH 766  )LJXUH $ :H SHUIRUPHG FKURPDWLQ
LPPXQRSUHFLSLWDWLRQ &K,3 RI 7$) DQG *$7$ LQ K)/ DQG K%/ FHOOV UHSUHVHQWLQJ WZR
GLVWLQFWGHYHORSPHQWDOVWDJHVDVGHILQHGE\ WKHH[SUHVVLRQRI IHWDODQGDGXOWKHPRJORELQ
UHVSHFWLYHO\:HIRXQGWKDW7$)DQG*$7$ELQGLQJZDVPRUHHQULFKHGDWERWK*$7$
ELQGLQJ VLWHV DW WKH KXPDQ *$7$ ORFXV LQ WKH IHWDO OLYHU DV FRPSDUHG WR DGXOW EORRG
SURHU\WKUREODVWV )LJXUH %& +RZHYHU ZKLOH *$7$ ELQGV DW ERWK ELQGLQJ VLWHV
H[DPLQHG DW ERWK GHYHORSPHQWDO VWDJHV 7$) LV FOHDUO\ QRW ERXQG DW WKH SDOLQGURPLF
*$7$ELQGLQJVLWHLQWKHDGXOWVWDJHDQGLVVLJQLILFDQWO\OHVVHQULFKHGWKDQ*$7$DWWKH
NEELQGLQJVLWHLQWKHIHWDOVWDJH)LJXUH&
*$7$DXWRUHJXODWHVLWVH[SUHVVLRQE\ELQGLQJWRLWVRZQSURPRWHUDQGHQKDQFHUV
:H GHWHFWHG 7$)*$7$ SURWHLQSURWHLQ LQWHUDFWLRQ PDLQO\ LQ K)/ H[WUDFWV DQG &K,3
UHVXOWV VKRZ WKH VHOHFWLYH ELQGLQJ RI 7$) DW WKH SDOLQGURPLF *$7$ VLWH GXULQJ IHWDO
VWDJHV &ROOHFWLYHO\ WKHVH UHVXOWV VXSSRUW WKH QRWLRQ WKDW 7$) KDV D UROH LQ WKH
GHYHORSPHQWDOUHJXODWLRQRI*$7$H[SUHVVLRQ



'LVFXVVLRQ
(U\WKURSRLHVLVLVDSURFHVVWKDWLVFRQWUROOHGWLJKWO\E\WKHUHJXODWHGH[SUHVVLRQRIHU\WKURLG
VSHFLILF WUDQVFULSWLRQ IDFWRUV DQG WKHLU LQWHUDFWLRQV ZLWK FRIDFWRUV *HQHUDO WUDQVFULSWLRQ
IDFWRUVDOVRKDYHDQDFWLYHUROHLHWKH\KDYHDPRUHFHOOW\SHVSHFLILFIXQFWLRQWKDQLWZDV
RULJLQDOO\ WKRXJKW :KHWKHU WKH7$)FRPSRQHQWRI7),,'DQG6$*$H[HUWVVXFKD
UROHE\VKDSLQJWKHLQWHUDFWLRQVZLWKDFWLYDWRUVLQHU\WKURLGGLIIHUHQWLDWLRQDQGGHYHORSPHQW
ZDVWKHWRSLFRIWKLVVWXG\
7$)ZDVVSHFLILFDOO\DEODWHGWRGLVUXSWWKHFDQRQLFDO7),,'DQG6$*$FRPSOH[HVLQ
HU\WKURLG FHOOV IURP HDUO\ VWDJHV RI PRXVH GHYHORSPHQW ( LQ PLFH E\ FURVVLQJ
Taf10Lox ZLWK EpoR-Cre PLFH 7KLV UHVXOWHG LQ D EORFN LQ HU\WKURSRLHVLV OHDGLQJ WR
HPEU\RQLFGHDWKDWDURXQG($SURJUHVVLYHGHOD\LQWKHGLIIHUHQWLDWLRQNLQHWLFVWKURXJK
GHYHORSPHQW ZKLFK VWDUWV DOUHDG\ DW ( LV PRUH SURQRXQFHG DW ( ZLWK DQ
DFFXPXODWLRQRI&'7(5FHOOVDW WKHH[SHQVHRIPDWXUH7(5HU\WKURLGFHOOV
([SUHVVLRQ DQDO\VLV E\P51$ VHTXHQFLQJ 51$VHT VKRZHG WKDW HU\WKURLG WUDQVFULSWLRQ
IDFWRUJHQHVGata1, Klf1, Nfe2, Zbtb7a, and Bcl2l1ZHUHZLWKLQWKHGRZQUHJXODWHGJURXSRI
JHQHVDQGH[SUHVVLRQRIGata2, Spi1DQGMybGLGQRWFKDQJHVLJQLILFDQWO\ZKLOHRunx1, 
Rb1, MycDQGCited2ZHUHXSUHJXODWHGIROORZLQJWKHRSSRVLWHJHQHH[SUHVVLRQSDWWHUQWKDW
FKDUDFWHUL]HVWKHWUDQVLWLRQIURPWKH&'7(5WRZDUGVWR7(5PDWXUHHU\WKURLG
FHOOV$ORQJWKHVDPHOLQHVWKH7)'3FRUHJXODWRUDQG()WUDQVFULSWLRQIDFWRUZHUH
DOVR IRXQG GRZQUHJXODWHG DQG ERWK JHQHVZHUH XQGHU WKH UHJXODWRU\ FRQWURO RI*$7$
1RUPDOO\WKHVHWZRJHQHVDUHLQGXFHGXSRQHU\WKURLGGLIIHUHQWLDWLRQDQGLWZDVVKRZQWKDW
GRZQUHJXODWLRQ RITfdp2 SUHYHQWV SURSHU HU\WKURLG GLIIHUHQWLDWLRQ $OWKRXJKE2f2 ZDV
GRZQUHJXODWHGVLJQLILFDQWO\WKHH[SUHVVLRQOHYHORIVHYHUDO()WDUJHWJHQHVZDVUHGXFHG
Dhfr, Ccna2LQFRQWUDVWWRZKDWZHZRXOGH[SHFWGXHWRWKHUHSUHVVLYHUROHRI()RQ
LWVWDUJHWV*ORELQJHQHVZHUHDOVRGRZQUHJXODWHGDVDFOHDUVLJQRIWKHGLIIHUHQWLDWLRQEORFN
GXULQJ HU\WKURLG GLIIHUHQWLDWLRQ ,Q FRQWUDVW JHQHV ZLWK OHVV ZHOO GHILQHG UROHV LQ WKH


HU\WKURLG OLQHDJHDQGQRSHDNVIRU*$7$ LQWKH&K,3VHTDQDO\VLVDW WKLVGHYHORSPHQWDO
VWDJH ( LH .5$%=)3 SURWHLQV GLG QRW FKDQJH WKHLU H[SUHVVLRQ OHYHOV LQ WKH
TAF10KOcEryIHWDOOLYHUV
1LQHRI WKHVH.5$%=)3SURWHLQVDUHNQRZQ WREHH[SUHVVHG LQHU\WKURLGSURJHQLWRUV
DQG WZR RI WKHP DUH UHTXLUHG IRU SURSHU HU\WKURLG GLIIHUHQWLDWLRQ =)3 =)3
7KHVH UHVXOWVVXJJHVW WKDW7$) LV UHTXLUHG WRVWDELOL]H WKH3,&FRPSOH[DW FHUWDLQ ORFL
H[SODLQLQJZK\WKHWUDQVFULSWLRQRIVSHFLILFJHQHVLVDIIHFWHGXSRQ7$)ORVV7KLVILQGLQJ
LV LQ DJUHHPHQW ZLWK WKH QRWLRQ WKDW 7$) ORVV GRHV QRW DIIHFW JHQHUDO WUDQVFULSWLRQ DV
ZRXOGEHH[SHFWHG IRUDFRUQHUVWRQH7$)RI WKH7),,'7KHVSHFLILFJHQHH[SUHVVLRQ
FKDQJHVLQ7$).2HU\WKURLGFHOOVFRXOGH[SODLQWKHLUSURJUHVVLYHEORFNLQGLIIHUHQWLDWLRQ
DQG VXEVHTXHQW DSRSWRVLV DV LGHQWLILHG E\ RXU *2 DQDO\VLV LQ TAF10KOcEry IHWDO OLYHUV
VLQFH*$7$.2HU\WKURLG FHOOV DUH XQDEOH WR GLIIHUHQWLDWH EXW DUUHVW WKHLU FHOO F\FOH DQG
XQGHUJR DSRSWRVLV ,Q DGGLWLRQ WKUHH JHQHV OLQNHG WR (5 VWUHVV DQG LQGXFHG DSRSWRVLV
Ddit3 Trib3 DQG Ern1 ZHUH IRXQG VLJQLILFDQWO\ XSUHJXODWHG LQ WKH
TAF10KOcEry IHWDO OLYHUVVXSSRUWLQJWKHQRWLRQWKDWDSRSWRVLVLVDPRQJWKHPDLQFDXVHVRI
WKHREVHUYHGSKHQRW\SHDURXQG(
,Q SDUDOOHO ZLWK WKH in vivo VWXGLHV ZH GHILQHG WKH FRPSRVLWLRQ RI 7$)FRQWDLQLQJ
FRPSOH[HVLQHU\WKURLGFHOOVLQRUGHUWRLQYHVWLJDWHWKHG\QDPLFFKDQJHVWKDWDSSHDUWREH
FUXFLDO LQRWKHU FHOO W\SHVGXULQJGLIIHUHQWLDWLRQ:HSHUIRUPHG06DQDO\VLV RIKXPDQ
DQGPRXVHFXOWXUHGHU\WKURLGSURJHQLWRUFHOOVDWDQLPPDWXUHVWDJHSURHU\WKUREODVWVDQG
XSRQGLIIHUHQWLDWLRQ, ZKLFKUHYHDOHGWKDWPRVWRIWKH7),,'DQG6$*$VXEXQLWVDUHSUHVHQW
LQ WKHVHFRPSOH[HVDWDOOVWDJHVDQDO\]HG2XUGDWDH[FOXGHD WRWDO UHDUUDQJHPHQWRI WKH
7),,'RU6$*$FRPSOH[HVLQWKLVGLIIHUHQWLDWLRQV\VWHPLQFRQWUDVWWRZKDWZDVUHSRUWHGIRU
7),,'GXULQJOLYHUKHSDWRF\WHRUP\REODVWGLIIHUHQWLDWLRQ1HYHUWKHOHVVZHREVHUYH
DG\QDPLFUHRUJDQL]DWLRQRIVRPH7),,'DQG6$*$VXEXQLWVXVXVDOO\DIIHFWLQJWKRVHWKDW
KDYH SDUDORJXHV VXFK DV 7$)7$)E 7$)7$)E *&13&$) DQG


$7;1$7;1/$7;1/ GXULQJ GLIIHUHQWLDWLRQ ZLWKRXW DIIHFWLQJ WKH FRUH VWUXFWXUH RI
WKHVH FRPSOH[HV ,QWHUHVWLQJO\ 3LMQDSSHO HW DO GHPRQVWUDWHG WKDW RYHUH[SUHVVLRQ RI
7$) ZLWK WKH SOXULSRWHQF\ IDFWRUV DQG SUHVXPDEO\ WKH LQFRUSRUDWLRQ RI 7$) LQWR SUH
H[LVWLQJ 7),,' FRPSOH[HV ODFNLQJ 7$) FDQ HIILFLHQWO\ UHSURJUDP GLIIHUHQWLDWHG FHOOV LQWR
LQGXFHG SOXULSRWHQW VWHP FHOOV L36&V 7KH 7),,' FRPSOH[HV ZH SXULILHG IURP PRXVH
HU\WKURLGGLIIHUHQWLDWHGFHOOVDOVRKDYHUHGXFHG7$)7$)KHWHURGLPHUVDQGQR7$)E
ZKHUHDV 7$)7$) KHWHURGLPHUV DQG 7$)E DUH SUHVHQW DW WKH LPPDWXUH VWDJHV RI
GLIIHUHQWLDWLRQ7KLV LV LQH[FHOOHQWDJUHHPHQWZLWK WKHUHVXOWVRI WKH7LPPHUV ODEDQG
VXJJHVWV WKDW WKH ORZ OHYHO RI 7$) DQGRU WKH ODFN RI 7$)E LV DVVRFLDWHG ZLWK D
GLIIHUHQWLDWHG VWDWH ZKHUHDV LPPDWXUH VWDJH FHOOV FRQWDLQ D 7),,' FRPSOH[ ZLWK
VWRLFKLRPHWULFDPRXQWVRI7$)E
7KH LGHD WKDW GHYHORSPHQWDO JHQH UHJXODWLRQ LV GHSHQGHQW RQ SURWHLQ LQWHUDFWLRQV
EHWZHHQ7),,'DFWLYDWRUVDQGFRDFWLYDWRUVLVDOVRVXSSRUWHGE\RXUUHVXOWV*$7$DQGLWV
ZHOONQRZQSDUWQHUV/'%DQG7$/ZHUHIRXQGWRLQWHUDFWZLWKHQGRJHQRXV7$)LQWKH
IHWDOOLYHUFHOOVRIERWKPRXVHDQGKXPDQRULJLQ7KLVLQWHUDFWLRQZDVYHULILHGE\UHFLSURFDO
LPPXQRSUHFLSLWDWLRQ DQWL7$) DQG DQWL*$7$ ,3V LQ0(/ FHOOV DQG in vitro E\ XVLQJ
SXULILHG *67*$7$ DQG 7$) RU 7$)7$) KHWHURGLPHUV SURWHLQV 6LPLODU
LQWHUDFWLRQV KDYH EHHQ UHSRUWHG IRU DFWLYDWLRQ RI WKH βJORELQ JHQH EHWZHHQ ./) DQG
7$)DVZHOODV*$7$DQG0('LQHU\WKURLGFHOOV
2WKHU7)VDQGFRIDFWRUV LQFOXGLQJVXEXQLWVRI WKH&&5127FRPSOH[HJ&127
&%;DSDUDORJXHRI&%;+3ȕDQG75,0ZHUHDOVRIRXQGWR LQWHUDFWZLWK7$)
E\PDVVVSHFWURPHWU\ 7DEOH&127&%;DQG75,0ZHUHSUHYLRXVO\ UHSRUWHG WR
IRUPDXQLTXHPRGXOH LQYROYHG LQGHYHORSPHQWDOSURFHVVHVDQG75,0 LQSDUWLFXODU
KDV DQ LPSRUWDQW UROH LQ HU\WKURSRLHVLV  2I QRWH &127 DQG 75,0 GR QRW
SK\VLFDOO\ LQWHUDFWZKLOH WKHUHKDYHEHHQ UHSRUWVRI LQWHUDFWLRQVRI7),,'ZLWK WKH&&5
127FRPSOH[7KHUHIRUH7),,'PLJKWEHDFWLQJDVDVFDIIROGSURWHLQIRUWKHDVVHPEO\


RIWKHPRGXOHDQGPLJKWSOD\DQLPSRUWDQWUROHLQWKHGHYHORSPHQWDOSURFHVVHVFRQWUROOHG
E\ WKLVPRGXOH LQFOXGLQJ HU\WKURSRLHVLV ZKLFK ZRXOG EH LQWHUHVWLQJ WR LQYHVWLJDWH LQ WKH
IXWXUH
,QWHUHVWLQJO\ RXUREVHUYDWLRQ WKDW7$)ELQGLQJZDVHQULFKHGDW WKHSURPRWHU RI WKH
KXPDQ*$7$ ORFXV LQ IHWDO HU\WKURLG FHOOV DV FRPSDUHG WRDGXOW HU\WKURLG FHOOV WRJHWKHU
ZLWK WKHREVHUYHG7$)*$7$ LQWHUDFWLRQVXJJHVW WKDW WKHUH LVD UROH IRU7$) LQ WKH
UHJXODWLRQ RI *$7$ WUDQVFULSWLRQ ZKLFK FRQWULEXWHV WR WKH SKHQRW\SH REVHUYHG LQ
TAF10KOcEry HPEU\RV 7KLV LQWHUDFWLRQ SUHIHUHQWLDOO\ RFFXUV GXULQJ WKH IHWDO VWDJHV RI
HU\WKURSRLHVLVLQGLFDWLQJWKDWLWLVDGHYHORSPHQWDOVSHFLILFHYHQWH[HUWLQJLWVHIIHFWPDLQO\
EXWQRWH[FOXVLYHO\RQ*$7$WDUJHWJHQHVDVREVHUYHGLQWKH51$VHTGDWDRIWKHPRXVH
IHWDOOLYHUV:HNQRZWKDW*$7$H[SUHVVLRQOHYHOVGRQRWFKDQJHLQKXPDQIHWDODQGDGXOW
HU\WKUREODVWV+RZHYHU WKHUH DUH G\QDPLF FKDQJHV LQ WKH RFFXSDQF\RI WUDQVFULSWLRQ
IDFWRUV DQG FRQVHTXHQWO\ LQ SURWHLQSURWHLQ LQWHUDFWLRQV LQYROYLQJ PDVWHU UHJXODWRUV WKDW
FRXOG SRWHQWLDOO\ DFWLYDWH UHSUHVV RU VWDELOL]H JHQH H[SUHVVLRQ OHYHOV :KHQ VXFK
LQWHUDFWLRQV DUHGLVWXUEHG WUDQVFULSWLRQDO GHUHJXODWLRQ LV QRW JOREDO EXW LW GHSHQGVRQ WKH
WUDQVFULSWLRQDOVWDWHRIWKHJHQHDWWKDWGHYHORSPHQWDOVWDJH
:H SURSRVH WKDW 7),,' DQG 6$*$ FRQWULEXWH WR WKLV G\QDPLF ODQGVFDSH RI
GHYHORSPHQWDOVSHFLILF SURWHLQ LQWHUDFWLRQV WKURXJK 7$) LQWHUDFWLRQ ZLWK *$7$ WKXV
FRQWULEXWLQJWRGHYHORSPHQWDQGGLIIHUHQWLDWLRQRIWKHHU\WKURLGOLQHDJH



$FNQRZOHGJHPHQWV
7KHDXWKRUVZRXOG OLNH WR WKDQN WKH35,'( WHDP IRU WKHLUKHOSDQGVXSSRUW UHJDUGLQJ WKH
GHSRVLWLRQ RI WKHPDVV VSHFWURPHWU\ GDWD 7KHPDVV VSHFWURPHWU\ SURWHRPLFV GDWD KDYH
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Table 2.  Selected activators and cofactors found in the TAF10IP by mass spectromerty (MS) 
Human (hFL, hBL) and mouse (mFlcl: fetal liver cell lines) nuclear extracts of erythroid progenitor 
cells were used. Parameters of MS (emPAI and unique peptides) for each protein in different colors
 indicating species of origin and cell type are given.  Symbols (#: proteins found in the same complex,
  $: reported to interact with each other). 
Protein 
mouse{mFLcl}/human{h FL,hPB} 
/HELA  TAF10IP 
 
emPAI 
 
Unique pept 
TAF10 5.1/8.68(hFL),4.29(hPB)/8.68 5/5(hFL),5(hPB)/5
 
GATA-1#,$ 0.08/0.1(hFL) 1/1(hFL) 
TAL-1# 0.1(hFL) 1(hFL) 
LDB-1# 0.24(hFL) 3(hFL) 
CNOT1 0.54/0.03(hPB) 31/2(hPB) 
CNOT3 0.04 1 
CNOT9 0.34/0.12 3/1 
CNOT10 0.04/0.15(hFL) 1/1(hFL) 
TRIM28 0.35/0.4(hFL),0.44(hPB)/0.45 8/7(hFL),8(hPB)/9 
CBX3 2.01/0.88(hFL) 5/4(hFL) 
CCAR1$ 0.05/0.14(hFL)/0.26 2/5(hFL)/9 
MED1$  0.04(hFL)/0.04 2(hFL)/3 
 
 
 
 
 
 
 
 
 
 
  
